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TI - Photonic band-gap light-emitting fiber for laser, has lattice structures with multiple 
high refractive index inclusions which limit photon emission along axial directions 
parallel to fiber length 
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NOVELTY - Two-dimensional light guiding dielectric crystal lattice structures have 
multiple high refractive index inclusions (31) which limit the manifold of emission 
modes to those that emit photons only in the axial direction parallel to the fiber 
length. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for optical 
fiber amplifier apparatus. 

USE - For use in laser, amplifier and optical device application. 
ADVANTAGE - Increases fluorescence and scintillation collection efficiency by 
limiting photon emission to axial direction parallel with the fiber length and also 
dramatically reduces the transmission losses by guiding light in a single propagation 
mode in a large diameter single mode structure. 

DESCRIPTION OF DRAWING(S) - The figure shows an illustrative view of the 
photonic band-gap (PBG) scintillating light fiber. 
High refractive index inclusions 31(Dwg.3/5) 
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dramatically reduces the transmission losses by guiding lignt in a single propagation 
mode in a large diameter single mode structure. 

DESCRIPTION OF DRAWING(S) - The figure shows an illustrative view of the 
photonic band-gap (PBG) scintillating light fiber. 
High refractive index inclusions 31 (Dwg.3/5) 
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TI - Photonic band gap fiber for communication purposes and for fiber laser or fiber 
amplifier applications 
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NOVELTY - Optical fiber comprises a core and a cladding region with 
two-dimensionally periodic structure(s) comprising primary, elongated elements each 
with a center axis extending in the longitudinal direction of the waveguide. The 
primary elements have a refractive index lower than a refractive index of any material 
adjacent to the primary or elongated elements. 

DETAILED DESCRIPTION - An optical fiber with a waveguide structure having a 
longitudinal direction comprises a core region and a cladding region extending along 
the longitudinal direction. The cladding region comprises a two-dimensionally 
periodic structure(s) comprising primary, elongated elements each having a center 
axis. The primary elements have a refractive index which is lower than the refractive 
index of any material adjacent to the primary elements or elongated elements. The 
periodic structure, which is in a cross-section perpendicular to the longitudinal 
direction, is defined by at least one unit cell. Each unit cell has: 

(a) a first circle (circumscribing the polygon) having the largest circular area with its 
center not positioned outside the unit cell and not enclosed in any part of any primary 

. elements; and 

(b) further elongated element(s), which does not cover the center of the first circle, 
each having an area not exceeding 1/6 of primary element's area and a refractive 
index. 

Alternatively each unit cell, the product of the largest index of refraction within the 
first circle (nd) and the distance between the center of the first circle of the unit cell 
and the center of the first circle of an adjacent unit cell is greater than the product of 
the largest index of refraction positioned outside any of the first circles of the unit 
cells (nud), the smallest distance between center axes of two primary elements within 
the periodic structure and the square root of three (preferably 2, 3, 4, 6 or 10). For the 
elongated elements, the sum of all their areas comprised within the unit cell is larger 
than 1.2 times the area of the primary element. 
INDEPENDENT CLAIMS are also included for: 

(A) an optical fiber having a cladding region with two-dimensionally periodic 
structure(s) defined by a unit cell and that for each unit cell, polygon(s) are defined as 
a first polygon having its vertices at centers of first primary elements and each area of 
the unit cell, if any, is not comprised within the first polygon and an additional 
polygon has its vertices at centers of additional primary elements; 

(B) sensor for sensing/detecting liquid or gas characteristic(s) comprising a length of 
optical fiber, means for providing the liquid or gas into the void of the core region, 
means for introducing light into the core region and a light detector emitted fi-om the 
fiber; 

(C) a fiber amplifier comprising a length of optical fiber and a means for providing 
pump radiation to the dopant material; and 

(D) a fiber laser for outputting laser radiation comprising a length of optical fiber, a 
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means for providing pump radiation to the dopant material and a feedback means for 
selectively feeding back at least part of the amplified optical signal so as to repeatedly 
pass the amplified optical signal through the length of the optical fiber. 
USE - The photonic band gap fiber is used in communication purposes and for 
applications for fiber lasers or fiber amplifiers. 

ADVANTAGE - The periodic cladding structure exhibits a PBG effect. The PBG 
guiding fibers are highly flexible and are easy to manufacture. By the PBG effect, it is 
possible to open up forbidden fi*equencies regions by designing the micro-structured 
cladding correctly, and by introducing a defect site to localize light within this region. 
By independently optimizing the cladding and the defect structures, it is possible to 
tailor the properties of the fibers. 

DESCRIPTION OF DRAWING(S) - The figures shows a basic Honeycomb lattice 
and a corresponding unit cell.(Dwg.5/83) 
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index. 

Alternatively each unit cell, the product of the largest index of refraction within the 
first circle (nd) and the distance between the center of the first circle of the unit cell 
and the center of the first circle of an adjacent unit cell is greater than the product of 
the largest index of refraction positioned outside any of the first circles of the unit 
cells (nud), the smallest distance between center axes of two primary elements within 
the periodic structure and the square root of three (preferably 2, 3, 4, 6 or 10). For the 
elongated elements, the sum of all their areas comprised within the unit cell is larger 
than 1 .2 times the area of the primary element. 
INDEPENDENT CLAIMS are also included for: 

(A) an optical fiber having a cladding region with two-dimensionally periodic 
structure(s) defined by a unit cell and that for each unit cell, polygon(s) are defined as 

a first polygon having its vertices at centers of first primary elements and each area of 
the unit cell, if any, is not comprised within the first polygon and an additional 
polygon has its vertices at centers of additional primary elements; 

(B) sensor for sensing/detecting liquid or gas characteristic(s) comprising a length of 
optical fiber, means for providing the hquid or gas into the void of the core region, 
means for introducing light into the core region and a light detector emitted from the 
fiber; 

(C) a fiber amplifler comprising a length of optical fiber and a means for providing 
pump radiation to the dopant material; and 

(D) a fiber laser for outputting laser radiation comprising a length of optical fiber, a 
means for providing pump radiation to the dopant material and a feedback means for 
selectively feeding back at least part of the amplified optical signal so as to repeatedly 
pass the amplified optical signal through the length of the optical fiber. 

USE - The photonic band gap fiber is used in communication purposes and for 
applications for fiber lasers or fiber amplifiers. 

ADVANTAGE - The periodic cladding structure exhibits a PBG effect. The PBG 
guiding fibers are highly flexible and are easy to manufacture. By the PBG effect, it is 
possible to open up forbidden frequencies regions by designing the micro-structured 
cladding correctly, and by introducing a defect site to localize light within this region. 
By independently optimizing the cladding and the defect structures, it is possible to 
tailor the properties of the fibers. 

DESCRIPTION OF DRAWING(S) - The figures shows a basic Honeycomb lattice 
and a corresponding unit cell.(Dwg.5/83) 
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Query/Command : stop hold 



Session finished: 01 AUG 2003 Time 16:18:53 

INSPEC - Time in minutes : 11,59 

The cost estimation below is based on Questel ' s 

standard price list 

Estimated cost : 17.38 USD 
Records displayed and billed : 6 

Estimated cost 

Cost estimated for the last database search 
Estimated total session cost 



15.60 USD 
32.98 USD 
33.65 USD 



JAPIO - Time in minutes : 1,84 

The cost estimation below is based on Questel *s 

standard price list 

Estimated cost : 3.52 USD 
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Cost estimated for the last database search : 3.52 USD 

Estimated total session cost : 37.17 USD 

DWPX - Time in minutes : 9,53 

The cost estimation below is based on Questel ' s 

standard price list 

Estimated cost : 28.01 USD 
Records displayed and billed : 8 

Estimated cost : 7.85 USD 

Cost estimated for the last database search : 35.86 USD 

Estimated total session cost : 73.03 USD 



Your session will be retained for 2 hours. 

QUESTEL. ORBIT thanks you. Hope to hear from you again soon. 



